Lead ions abrogate lipopolysaccharide-induced nitric monoxide toxicity by reducing the expression of STAT1 and iNOS.
Lead is a widespread environmental pollutant and the highly poisonous metal compromises multiple organs in the body. Among other tissues and cells, lead ions (Pb(2+)) can affect macrophages and microglia cells. The present study observed a concentration-dependent protection of BV-2 microglia and RAW 264.7 macrophages by Pb(2+) against lipopolysaccharide (LPS)-induced toxicity. Both cell lines are potent producers of two substances that have previously been shown to mediate cytotoxic effects of LPS. These are the pro-inflammatory cytokine tumor necrosis factor (TNF)-α and nitric monoxide (NO), which creates nitrosative stress, hampering the distribution of invading pathogens and tumor cells. While the expression of TNF-α was unaffected by Pb(2+), the production of NO was significantly inhibited. Moreover, blocking NO synthesis by low molecular weight inhibitors prevented LPS-mediated toxicity, confirming the role of NO in these events. Pb(2+) exposure led to a downregulation of LPS-induced expression of the transcription factor STAT1, which is involved in iNOS transcription. Moreover, iNOS mRNA and protein levels were reduced in the presence of Pb(2+), explaining the reduced formation of NO and a subsequent increase of cellular viability in vitro. In vivo, the effect might limit collateral damage caused by excessive NO production, but also impair the efficiency of NO as a central mediator of the defense against various pathogens.